Isolation of temperature-sensitive CHO-K1 cell mutants exhibiting chromosomal instability and reduced DNA synthesis at nonpermissive temperature.
Twenty-five temperature-sensitive (ts) mutants were isolated from Chinese hamster CHO-K1 cells after mutagenization with N-methyl-N'-nitro-N-nitrosoguanidine. Of 13 complementation groups identified, nine exhibited chromosomal instability at a nonpermissive temperature. They were classified into three major classes according to inducibility of sister chromatid exchange (SCE) and/or chromosomal aberration (CA): class 1 resulted in predominant SCEs, class 2 manifested both SCEs and CAs, and class 3 exhibited higher induction of CAs. Flow cytometric analysis of the mutants exhibiting chromosomal instability indicated that many of the mutants were arrested in the S or S to G2 phases of the cell cycle at the nonpermissive temperature, accompanied by a decrease in the rate of DNA synthesis. These results imply that ts defects are related to some points in DNA replication and might be responsible for the induction of SCEs and/or CAs at the nonpermissive temperature.